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CENTER FOR DRUG EVALUATION AND RESEARCH

Application Number 074968

APPROVAL LETTER



ANDA 74-968
JAN 9 1998

Marsam Pharmaceuticals, Inc
Attention: Steven W. Brown, R.Ph.
Building 31,

24 Olney Avenue

P.O. Box 1022

Cherry Hill, NJ 08034

Dear Sir:

This is in reference to your abbreviated new drug application
dated September 30, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Etoposide Imjection
USP, 20 mg/mL, 5 mL, 7.5 mL, 25 mL and 50 mL vials.

Reference is also made to your amendments dated October 21,
December 19 and 30, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined that your Etoposide Injection USP, 20 mg/mL, to be
bioequivalent and, therefore, therapeutically equivalent to that
of the listed drug (VePesid® Injection, 20 mg/mL, of Bristol
Laboratories, Inc.).

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing

status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all -
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.



¢

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a complcted Form FD-2253 at the
time of their initial use. -

Sincerely yours,

Douglas L. Sporn

Director

Office of Generic Drugs .
Center for Drug Evaluation and Research
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ETOPOSIDE INJECTION
BUYIVE

WARNINGS
Etoposide should be administered under the supervision of a qualified physician experienced in the
use of cancer chemotherapeutic agents. Severe myelosuppression with resulting infection or bleeding
may occur.

DESCRIPTION

Etoposide (also commonly known as VP-16) is a semisynthetic derivative of podophyllotoxin used in the
treatment of certain neoplastic diseases. It is 4'-demethylepipodophyllotoxin 9-[4,6-0-(R)-ethylidene-B3-D-
glucopyranoside). It is very soluble in methanol and chioroform, stightly soluble in ethanol, and sparingiy
soluble in water and ether. It is made more miscible with water by means of organic solvents.

Etoposide Injection is available for intravenous use as a 20 mg/mL solution in 5 mi., 7.5 mL, 25 mL or
50 mi, sterile, multiple dose vials. The pH of the ciear yeliow solution s 3 to 4. Each mL contains 20 mg
etoposide, 2 mg citric acid, 30 mg benzyt alcohol. 80 mg modified polysorbate 80/tween 80, 650 mg
polyethylene glycol 300, and 30.5 percent (v/v) alcohol.
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CLINICAL PHARMACOLOGY

Etoposide has been shown to cause metaphase arrest in chick fibrobtasts. Its main eftect, however,
appears to be at the G, portion of the cell cycle in mammalian cells. Two different dose-dependent re-
sponses are seen. At high concentrations (10 mcg/mL or more}, lysis of celis entering mitosis 1s ob-
served. At tow concentrations (0.3 to 10 meg/mL), cells are inhidited from entering prophase. It does not
interfere with microtubular assembly. The predominant macromolecular effect of Etoposide appears to be
DNA synthesis inhibition.

Pharmacokinetics
On intravenous administration, the disposition of etoposide is best described as a biphasic process with

a disinibubion haid-iie of about 1.0 hGuis any iefluinal sminaau i
body clearance values range from 33 1o 48 mL/min or 16 to 36 mL/min/m? and, like the terminal elimina-
tion haif-life, are independent of dose over a range 100-600 mg/m?. Over the same dose range, the areas
under the plasma concentration vs time curves {AUC) and the maximum plasma concentration (Cmax)
vaiues increase linearly with dose. Etoposide does not accumulate in the plasma following daily adminis-
tration of 100 mg/m? for 4 to 5 days.

The mean volumes of distribution at steady state fall in the range of 18 to 29 liters or 7 to 17 L/im?.
Etoposide enters the CSF poorly. Although it is detectabte in CSF and intracerebral tumors, the concen-
trations are lower than in extracerebral tumors and in plasma. Etoposide concentrations are higher in
normal lung than in lung metastases and are similar in primary tumors and normal tissues of the myo-
metrium. In vitro, etoposide is highly protein bound (97%) to human plasma proteins. An inverse relation-
ship between plasma albumin levels and etoposide renal clearance is found in children. In a study deter-
mining the effect of other therapeutic agents on the in vitro binding of carbon-14 iabeled etoposide to
human serum proteins, onty phenylbutazone, sodium salicylate, and aspirin displaced protein-bound
etoposide at concentrations achieved in vivo.'

Etoposide binding ratio correlates directly with serum albumin in patients with cancer and in normal
volunteers. The unbound fraction ot etoposide significantly correlated with bilirubin in a population of
cancer patients.??

Alfter intravenous administration of *H-etoposide (70-290 mg/m?), mean recoveres of radioactivity in
the urine range from 42 to 67%, and fecal recoveries range from 0 to 16% of the dose. Less than 50% of
an intravenous dose is excreted in the urine as etoposide with mean recoveries of 8 to 36%
within 24 hours.

In children, approximately 55% of the dose is excreted in the urine as etoposide in 24 hours. The
mean renal clearance of etoposide is 7 to 10 mL/min/m? or about 35% of the total body clearance over a
dose range of 80 to 600 mg/m?. Etoposide, therefore, is cleared by both renal and nonrenal processes,
i.e., metabolism and biliary excretion. The effect of renal disease on plasma etoposide clearance is ot
known,

Biliary excretion appears to be a minor route of etoposide elimination. Only 6% or less of an intrave-
nous dose is recovered in the bile as etoposide. Metabolism accounts for most of the nonrenal clearance
of etoposide. The major urinary metabolite of etoposide in aduits and children is the hydroxy acid
[4'-demethylepipodophyllic acid-9-(4,6-0-(R}-ethyiidene-B-D-glucopyranoside)], formed by open-
ing of the lactone ring. it is aiso present in human plasma, presumably as the trans isomer. Glucuronide
and/or sulfate conjugates of etoposide are excreted in human urine and represent 5 10 22% of the dose.

After either intravenous infusion or oral capsule administration, the Cmax and AUC values exhibit
marked intra- and inter-subject variability.

In adults, the total body clearance of etoposide is correlated with creatinine clearance, serum albumin
concentration, and nonrenal clearance. In children, elevated serum SGPT levels are associated with
reduced drug tota! body clearance. Prior use of cisplatin may also result in a decrease of etoposide total
body clearance in chilgren.

INDICATIONS AND USAGE

Etoposide injection is indicated in the management of the following neoplasms:

Refractory Testicular Tumors - Etoposide Injection in combination therapy with other approved che-
motherapeutic agents in patients with refractory testicular tumors who have already received appropriate
surgical, chemotherapeutic, and radiotherapeutic therapy.

Smail Cell Lung Cancer - Etoposide Injection and/or Capsules in combination with other approved
chemotherapeutic agents as first line treatment in patients with small cell lung cancer.

CONTRAINDICATIONS

Etoposide is contraindicated in patients who have demonstrated a previous hypersensitivity to etoposide
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INDICATIONS AND USAGE

Etoposide Injection is indicated in the management of the toliowing necpiasms:

Refractory Testicuiar Tumors - Etoposide Injection in combination therapy with other approved che-
motherapeutic agents in patients with refractory testicular tumors who have aiready received appropriaie
surgical, chemotherapeutic, and radiotherapeutic therapy.

Small Cell Lung Cancer — Etoposide Injection and/or Capsules in combination with other approvec
chemotherapeutic agents as first ine treatment in patients with small celi iung cancer.

CONTRAINDICATIONS

Etoposide is contraindicated in patients who have demonstrated a previous hypersensitivity to etoposide
or any component of the formulation,

WARNINGS

Patients being treated with Etoposide must be frequentiy observed for myelosuppression both during and
after therapy. Dose-limiting bone marrow suppression 1s the most significant toxicity associated with
Etoposide therapy. Therefore, the following studies should be obtained at the start of therapy and prior to
each subseguent dose of Etopaside: ptatelet count, hemoglobin, white biood ceil count, and difterential
The occurrence of a platelet count below 50,000/mm? or an absolute neutrophit count beiow 500:mm? is
an indication to withhoid further therapy until the blood counts have sufficiently recoveres

Physicians should be aware of the possible occurrence of an anaphylactic reaction manitested by
chills, fever, tachycardia, bronchospasm, dyspnea, and hypotension. Treatmentis symptomat:c. The intyu-
sion should be terminated immediately, foliowed by the admimistration of pressor agents, corticosteroids.
antihistamines, or voiume expanders at the discretion of the physician.

Etoposide injection should be given only by slow intravenous infusion {usually over a 30 to 80 minute
period) since hypotension has been reported as a possible side effect of rapid intravenous injection.
Pregnancy: Te ic Ei Pregnancy Category D
Etoposide can cause fetal harm when administered to a pregnant woman, Etoposide has been shown to
be teratogenic in mice and rats. There are no adequate and well-controlled studies in pregnant women. If
this drug is used during pregnancy, or if the patient becomes pregnant while recewing tris drug. the
patient should be apprised of the potential hazard to the fetus. Women of childbeanng potential should be
advised to avoid beceming pregnant.

Etoposide is teratogenic and embryocidal in rats and mice at doses of 1 to 3% of the recommended
clinical dese based on body surface area.

tn a teratology study in SPF rats, Etoposide was administered intravenously at doses of 0.13, 0.4, 1.2,
and 3.6 mg/kg/day on days 6 to 15 of gestation. Etoposide caused dose-related maternal toxicity.
embryotoxicity, and teratogenicity at dose levels of 0.4 mg/kg/day and higher. Embryonic resorptions
were 90 and 100% at the 2 highest dosages. At 0.4 and 1.2 mg/kg, fetal weights were decreaseo and fetal
abnormalities including decreased weight, major skeletal abnormalities, exencephaly. encephalocele,
and anophthalmia occurred. Even at the lowest dose tested, 0.13 mg/kg, a significant increase in
retarded ossification was observed.

Etoposide administered as a single intraperitoneal injection in Swiss-Albino mice at dosagesot 1, 1.5,
and 2 mg/kg on days 6, 7, or 8 of gestation caused dose-related embryotoxicity, cranial abnormalities,
and major skeletal malformations.

PRECAUTIONS

General

In ail instances where the use of Etoposide is considered for chemotherapy, the physician must evaiuate
the need and usefuiness of the drug against the risk of adverse reactions. Most such adverse reactions
are reversible if detected early. If severe reactions occur, the drug should be reduced in dosage or discon-
tinved and appropriate corrective measures should be taken according to the clinical judgement of the
physician. Reinstitution of Etoposide therapy should be carried out with caution, ang with adequate
consideration of the further need for the drug and alertness as to possible recurrence of toxicity.

Laboralo:z Tests

Periodic complete blood counts should be done during the course of Etoposide treatment. They should
be performed prior to therapy and at appropriate intervals during and after therapy. At least one determi-
nation should be done prior ta each dose of Etoposide.

Carci M is, Impairment of Fertility

9 g
Carcinogenicity tests with Etoposide have not been conducted in laboratery animals. Etoposide should
be considered a potential carcinogen in humans. The occurrence of acute leukemia with or without a
preleukemic phase has been reported rarely in patients treated with Etoposide in association with other
antingoplastic agents.

The mutagenic and genotoxic potential of Etoposide has been established in mammalian ceils.
Etoposide caused aberrations in chromosome number and structure in embryonic murine cells and
human hematopoietic celis; gene mutations in Chinese hamster ovary cells; and DNA damage by strand
breakage and DNA-protein cross-links in mouse leukemia celis. Etoposide also caused a dose-related
increase in sister chromatid exchanges in Chinese hamster ovary cels.

Treatment of Swiss-Albino mice with 1.5 mg/kg IP of Etoposide an day 7 of gestation increased the
incidence of intrauterine death and fetal malformations as welt as significantly decreased the average
fetal body weight. Maternal weight gain was not affected.

Treatment of pregnant SPF rats with 1.2 mgrkg/day IV of Etoposide for 10 days led to a prenatal
mortaiity of 92%, and 50% of the implanting fetuses were abnormal.

Pregnancy: Teratogenic Effects: Pregnancy Category D

(See “WARNINGS" section.)

Nursing Mothers

It 1s not known whether this drug is excreted in human milk. Because many drugs are excreted in human
milk and because of the potential for serious adverse reactions in nursing infants trom Etoposide, a
decision should be made whether to discontinue nursing or to discontinue the drug. taking into account
the importance of the drug to the mother.

¥



Pediatric Use
—C

Safety and effectiveness in pediatric patients have not been established.

Etoposide Injection contains polysorbate 80, in premature infants, a tite-threatening syndrome
consisting of hver and renal failure, pulmonary deterioration, thrombocytopenia, ang ascites has beer
associated with an injectabie vitamin E product containing poiysorbate 80

ADVERSE REACTIONS

The foliowing data on adverse reactions are based on both oral and intravenous administration of Etoposide
as a single agent, using several ditferent dose scheduiles for treatment of a wide vanety of malignancies.

Hematolggic Toxici(!

Myelosuppression is dose related and dose limiting, with granulocyte nadirs occurnng 7 ta 14 days atter
drug administration ang platelet nadirs occurring 9 to 16 days atter drug administration. Bone marrow
recovery is usually complete by day 20, and no cumulative toxicity has been reported.

The occurrence of acute leukemia with or without a preleukemic phase has been reported rarely in
patients treated with Etoposide in association with other antineoplastic agents. (See “WARNINGS" section.)

Gastrointestina! Toxicitl

Nausea and vomiting are the major gastrointestinal toxicities. The severty of such nausea ang vomiting i1s
generally mild to moderate with treatment discontinuation required in 1% of patients. Nausea and vomit-
Ing can usuaily be controlled with standard antiemetic therapy. Gastrointestinal toxicities are slightly more
frequent atter oral administration than after intravenous infusion.

Hypotension

Transient hypotension lollowmg rapid intravenous administration has been reported in 1% to 2% of
patients. It has not been associated with caraiac toxicity or electrocardiographic changes. No gelayed
hypotension has been noted. To prevent this rare occurrence, it i1s recommended that Etoposide be
administered by slow intravenous infusion over a 30- to 60-minute period. If hypotension occurs, it
usuaily responds to cessation of the infusion ang admirustration of fluids or other supportive therapy as
appropriate. When restarting the infusion, a siower administration rate should be used.

Allergic Reactions

Anaphylactic-iike reactions characterized by chills, fever, tachycardia, bronchospasm, dyspnea, and/or
hypotension have been reported to occur in 0.7% to 2% of patients receiving intravenous Etoposide and
in less than 1% of the patients treated with the oral capsules. These reactions have usually responded
promptly to the cessation of the infusion and administration of pressor agents. corticosteroids, antihista-
mines, or volume expanders as appropriate: nowever, the reactions can be fatal. Hypertension and/or
flushing have also been reported. Blood pressure usuaily normaiizes within a few hours after cessation of
the infusion. Anaphylactic-like reactions have occurred during the initial infusion of Etoposide.

tional doses, a generalized pruritic erythematous maculopapular rash, consistent with perivasculitis, has

Alogecia

Reversible atopecia, sometimes progressing to total baldness, was observed in up 10 66% of patients.
Other Toxicities

The following adverse reactions have been infrequently reported: aftertaste, fever, pigmentation,
abdominal pain, constipation, dysphagia, transient cortical blindness, optic neuritis, and a single report of
radiation recail dermatitis.

Hepatic toxicity, generally in patients receiving higher doses of the drug than those recommended,
has been reported with Etoposide. Metabolic acidosis has aiso been reported in patients receiving higher
doses,

The incidences of adverse reactions in the table that follows are derived from multipie data bases
from studies in 2,081 Patients when Etoposide was used either oralty or by injection as a single agent.

ADVERSE ORUG EFEECT : PERCENT RANGE OF REPORTED INGIDENCE

Hemulologlc toxicity

Leukopenia (iess than 1,000 WBC/mm?) 3-17
Leukopenia (less than 4,000 WBC/mm?) 60-91
Thrombocywpema (less than 50,000 plateiets/mm?) 1-20
Thrombocylopema (less than 100,000 platelets/mm?) 22-41
Anemia 0-33

Gastrointestinal toxlcity

Nausea and vomiting 31-43

Abdominal pain 0-2

Anorexia 10-13

Diarrhea 113

Stomatitis 1-6

Hepatic 0-3
Alopecia 8-66
Peripheral neurotoxicity 1-2
Hypotension 1-2
Allergic reaction 1-2

OVERDOSAGE

No proven antidotes have been established for Etoposide overdosage,
DOSAGE AND ADMINISTRATION

Note: Plastic devices made of acrylic or ABS (a polymer composed of acrylonitrile, butadiene, and
styrene) have been reported to crack and leak when used with undiluted Etoposide Injection.

Etogoside Injection

The usual dose of Etoposide Injection in testicular cancer in combination with other approved chemo-
therapeutic agents ranges from 50 to 100 mg/m?/day on days 1 through 5 to 100 mg/m¥day on days 1, 3,
and s,

In smali cetl lung cancer, the Etoposide Injection dose in combination with other approved chemo-
therapeutic drugs ranges from 35 mg/m?/day for 4 days to 50 mg/m¥day for 5 days.

Chemotnerapy courses are repeated at 3- to 4-week intervals after adequate recovery from any
toxicity.

Dosage shoutd be moditied to take into account the myelosuppressive effects of other drugs in the
combination or the effects of prior x-ray therapy or chemotherapy which may have compromised bone
marrow reserve.

Administration Precautions

As with other potentially toxic compounds, caution should be exercised in handling and preparing the
solution of Etoposide. Skin reactions associated with accidental exposure to Etoposide may occur. The
use of gloves is recommended. [f Etoposide solution contacts the skin or mucosa, immediately wash the
skin or mucosa thoroughly with Soap and water.

Pr p i for i us Admini: ation

Etoposide Injection must be diluted prior to use with either 5% Dextrose injection or 0.9% Sodium Chlo-
ride Injection to give a final concentration of 0.2 to 0.4 mg/mL. If solutions are prepared at concentrations
above 0.4 mg/mL, precipitation may occur. Hypotension following rapid intravenous administration has
been reported, hence, it is recommended that the Etoposide Injection solution be administered over a 30-
to 60-minute period. A longer duration of administration may be used if the volume of fluid to be infused

Parenterat drug products should be inspected visually for particulate matter and discoloration {see
“DESCRIPTION" section) prior to administration whenever solution and container permit,

Stability
—
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Dosage should be modihed to take into account the myeiosuppressive effects of other Orugs in the
combination or the effects of prior x-ray therapy or chemotherapy which may have compromised bone
marrow reserve.

Administration Precautions

As with other potentially toxic compounds, caution should be exercised in handting and preparing the
solution of Etoposide. Skin reactions associated with accidental exposure to Etoposide may occur. The
use of gioves is recommended. If Etoposide solution contacts the skin or mucosa, immediately wash the
skin or mucosa thoroughly with soap and water.

Preparation for Intravenous Administration

Etoposide Injection must be diluted prior to use with either 5% Dextrose Injection or 0.8% Sodium Chio-
ride Injection to give a final concentration 0f 0.2t0 0.4 mg/mL. Hf solutions are prepared at concentrations
above 0.4 mg/mL, precipitation may occur. Hypotension following rapid ntravenous administration has
been reported, hence, it is recommended that the Etoposide Injection solution be administered over a 30-
to 60-minute period. A longer duration of administration may be used if the volume of fiuid to be infused
is a concern. Etoposide Injection should not be given by rapid intravenous injection,
Parenteral drug products should be inspected visually for particulate matter and discoloration (see
“DESCRIPTION" section) prior to administration whenever solution and container permit.
Stability
—
Unopened vials of Etoposide Injection are stable for 24 months at room temperature {25° C). Vials diluted
as recommended to a concentration of 0.20r0.4 mg/mL are stable tor 96 and 24 hours, respectively, at
room temperature (25° C) under normal room fluorescent light in both glass and plastic containers
Procedures for proper handiing and disposal of anticancer drugs should be considered. Several
guideiines on this subject have been pubtished.*' There is no general agreement that all of the proce-
dures recommended in the guidelines are necessary or appropriate.

HOW SUPPLIED

Etoposide Injection 20 mg/mL is available as follows:

NDC 0209-3060-22 — 5 mi muitiple dose vials packaged in 10s.
NDC 0209-3070-20 — 7.5 mL multiple dose vial packaged ingividually.
NOC 0209-3080-20 — 25 mi. multipie dose vial packaged individually.
NDC 0209-3090-20 — 50 mL multiple dose via! packaged individually.

Storage
Store unopened vials at room temperature (25° C). For storage after dilution. see Stability section under
DOSAGE AND ADMINISTRATION.

CAUTION: Federal (USA) taw prohibits dispensing without prescription.
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CHEMISTRY REVIEW(S)



1,
2.

3.

Building 31, Olney Avenue
P. 0. Box 1022
Cherry Hill, NJ 08034

BASIS OF SUBMISSION
Acceptable per CR # 1.

The listed drug product is VePesid® Injection manufactured by
Bristol Laboratories. No patent is listed for NDA 18-768 for
Etoposide for Injection 20 mg/mL, Vepesid®. All the préposed
container sizes in this ANDA of 5 mL, 7.5 mL, 25 mL and 50 mL has
been approved from this Office under various ANDAs.

- -r

N/A
PROPRIETARY NAME 7. NONPROPRIETARY NAME

None used ‘ Etoposide Injection

FIRM:

Original submission: 9-30-96

NC: 12-16-96

Amendment: 1-14-97 (Labeling)

Major Amendment: 3-27-97 (Response to 2-7-97 NA letter)
Facsimile Amendment: 9-26-97 (Response to 9-5-97 NA letter)

* Minor Amendment: 10-21-97 (Response to NA letter dated 10-17-
97) _

FDA: :

Accepted for filing on: 10-1-96 (Acknowledgment letter issued on
12-9-96)

NA letter: 2-7-97

NA letter: 9-5-97

NA letter: 10-17-97

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Antineoplastic Rx

(b)4 - Confidential Business

13.

DOSAGE FORM 14. POTENCY
Injection 20 mg/mL
5 mL (100 mg) (5 ml/6 mL vial)



7.5 mL (150 mg){7.5 mL/10 mLevial)
25 mL (500 mg) (25 mL/30 mL vialj
50 mL (1000 mg) [50 mL vial]

15.
16.
17.
Marsam has submitted adequate information regarding composition,
manufacturing, marketed container/closure, testing and stability
testing required for the approval of thig 2wna Referenced DMF
I( h)dlfor active substance manufacturer - ( b)é -is also adeguate.
FPL is acceptable. EER Status is currently unacceptable and MV
status is pending. -
18. CONCLUSIONS AND RECOMMENDATIONS
Approved pending acceptable EER status and satisfactory methods
" validation.
19. REVIEWER: DATE COMPLETED:
‘Mujahid L. Shaikh 11-25-97
cc: AND 74-968
DUP File
Division File
Field Copy
Endorsements:

HFD-625/M.Shaikh/11-25-97
HFD-625/M.Smela/12-1-97 -
x:\new\firmsam\marsam\ltrs&rev\74968REV. 4
F/T by: bc/12-9-97



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074968

BIOEQUIVALENCE REVIEW(S



N~
».

ANDA 74-968

Marsam Pharmaceuticals Inc.
Attention: Thomas L. Pituk
Building 31

Olney Avenue

P.0. BOX 1022

Cherry Hill NJ 08034

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Etoposide Injection, 20 mg/mL in S mL, 7.5 mL,
25 mL & 50 mL wials.

The Division of Bioequivalence has completed its review and has no further questions at
- this time. B :

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

-
I3 .

Rabindra Patnaik, Ph.D.

Acting Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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FEB 3 097
.
Etoposide Marsam Pharmaceuticals, In.
Injection solution ‘ Cherry Hill, N.J.
20 mg/ml Submission Date:
ANDA # 74-968 Sept. 30, 1996

Reviewer: Z.Z. Wahba
File# 74968w.996

BACKGROUND

The firm has requested a waiver of jin vivo biocequivalence
study requirements for its drug product, Etoposide injection
solution, 20 mg/ml (5 ml, 7.5 mL, 25 mL and 50 mL vials) which
contains drug ingredients in the same solvent and
concentration as that approved in a new drug application
manufactured by Bristol Laboratories under the trade name
VePesid® injection 20 mg/ml (NDA #18768) .

2. The drug is used in combination therapy with other approved
chemotherapeutic agents in management of refractory testicular
tumors and small cell lung cancer.

FORMULATION COMPARISON

Ingredients

{TEST) {REFERENCE)
ng/ml ma/ml

Etoposide 20.0 20.0

Benzyl Alcohol, NF 30.0 30.0

Citric Acid 2.0 2.0

Polyethylene Glycol 300, NF 650.0 650.0

Polysorbate 80

(Tween 80) * 80.0 80.0

Dehydrated Alcohol ’

(L00% alcohol, 200 proof) 30.5% v/v 30.5% v/v

COMMENTS

1. Both the test (Etoposide for injection solution, 20 mg/ml,

manufactured by Marsam Pharmaceuticals, Inc.) and reference
(VePesid® for injection solution, 20 mg/ml, manufactured by
Bristol Laboratories) products are identical in formulation.

The test drug product is a solution intended solely for
intravenous administration.

The waiver of in vivo biocequivalence study requirements should
be granted based on 21 CFR section 320.22(b) (1) of the
Biocavailability/Biocequivalence Regulations.



N

The Division of Bioequivalence agrees that the information
submitted by Marsam Pharmaceuticals, Inc. on its drug product,
Etoposide for injection solution, 20 mg/ml falls under 21 CFR
section 320.22(b) (1) of the Bioavailability/Biocequivalence

Regulations. The waiver of in vivo bioequivalence study for the
drug is granted. From the Bioequivalence point of view, the

Division of Bioequivalence deems Etoposide for injection solution,
20 mg/ml, manufactured by Marsam Pharmaceuticals, Inc. to be
biocequivalent to reference drug product, Bristol’s VePesid®.

The firm should be informed of the recommendation.

Zakaria Z. Wahba, Ph.D.
Division of Bioequivalence
Review Branch III
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Concur: | | Date: /3] 9F
Rabindra N. Patnaik, Ph.D. rt
Acting Director
Division of Biocequivalence

cc: ANDA# 74-968, (original, duplicate), HFD-600 (Hare), HFD-630,
HFC-130 (JAllen), HFD-658 (Mhatre, Wahba), Drug File, Divisgion
File. :

ZZWahba/010997/011697/file#74968w.996



